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Introduction

In its 1991 report, the Great Lakes Water Quality Board reported on progress to adopt a new

role for the Board. This was in response to the 1987 Protocol, which amended the 1978
Great Lakes Water Quality Agreement, and was undertaken in consultation with the Com

mission. In the report, the Board stated that its new role was to provide advice on the
broad policy questions and priorities for the cleanup and future protection of the Great
Lakes. Thus, the Board has changed from its earlier role of program coordinator and
technical reporter on the progress of the Parties in meeting the objectives of the Agreement,
to a more strategic and policy-oriented advisory role that provides a broad perspective on
progress made on current and future priorities facing the Commission. The Board role of

facilitating the binational reporting of water quality monitoring, and of sources and loadings of persistent toxic substances to the Great Lakes, was returned to the Parties. The
review and evaluation of Remedial Action Plans have been transferred to the Commission
and its staff. Reports on the state of the lakes and on progress under the Agreement are
now prepared by the Parties on a biennial basis, and will be the subject of a State of the
Lakes Ecosystem conference in 1994.
To become more strategic, the Board sought external advice on emerging Great Lakes
issues. The Board held several workshops to hear presentations and discuss issues such as
threats to human health and injury to fish and wildlife populations from exposures to
persistent toxic substances, and sustainable development.

The Commission asked the Board to examine the following issues during the 1991-1993
biennial cycle:
1. Should the Great Lakes Water Quality Agreement be rewritten or renegotiated?
2. What is the adequacy of existing legislation/regulation in reaching the policy contained
in the Great Lakes Water Quality Agreement concerning virtual elimination of persistent toxic substances?

3.

How is risk assessment, management and communication undertaken in jurisdictions
in the Great Lakes basin?

4. What are the new scienti c and public policy challenges that governments will face in
setting regulations and goals to meet the terms of the Agreement?
This report reviews the issues raised on each topic during workshops sponsored by the
Board or during Board deliberations and, where possible, provides conclusions and recom
mendations to these Commission priorities.

Chapter 1

Review of the Great Lakes Water Quality Agreement

The Board held a Workshop on the Review of the Great Lakes Water Quality Agreement in
Chicago at the November 20, 1991 Board meeting and invited representatives of the academic and industrial communities and of non-government organizations to present their
views about the future direction of the Agreement. In addition to the Board members and
these representatives, the two Co-chairs of the Commission attended the workshop.

The representative of the academic community presented three themes. First, the early
years of the Agreement had rightly been dominated by the engineers, hydrologists and
chemists, but, more recently, attention has been more oriented to the biology of indicator
species and the functioning of the Great Lakes as an ecosystem. The second theme concerned the role of the Remedial Action Planning process in shifting the focus of the action
to a more 'local level. Finally, since the purpose of the present Agreement is concerned
with ecosystem integrity, any subsequently redrafted Agreement should explicitly be an
ecosystem agreement rather than a water quality agreement.

The industrial representative noted that industry has instituted voluntary changes in
environmental management generally and for persistent toxic substances in particular. Many

of the Agreement principles have been incorporated into the regulatory frameworks of both
countries and speci cally, into U.S. law through the Great Lakes Critical Programs Act.
Changes in knowledge about the effects of persistent toxic chemicals on human health and
aquatic ecosystems needs to be re ected in a new agreement and research should be undertaken on the areas of uncertainties derived from these new biological and health studies.

The representatives of the non-governmental organizations agreed that, in the long term,
the Agreement should evolve into an ecosystem agreement. They recalled that the renegotiation of the 1987 Protocol to the 1978 Agreement had taken significant amounts of time,
money and human resources. Any renegotiation of the existing Agreement would need
similar resources which, in their opinion, would be better spent on efforts to eliminate
inputs of toxic substances.

The passage of the (U.S.) Great Lakes Critical Programs Act

(1990) gave the legislative mandate and may provide the political will to drive several
water quality programs forward, demonstrating how governments incorporate Agreement
goals and objectives into domestic laws. An effective program to phase-out critical pollutants must contain legal provisions to prohibit the manufacture and use of these chemicals
as well as prohibiting their discharge.
In discussion amongst Board members, Commission Co chairs and the representatives,
the View was expressed that the Agreement was an unnecessarily complex document and
that it could be reorganized without loss of content. There was, however, an apprehension
that any renegotiation of the Agreement might result in a weakening or loss of some of the

strong provisions contained in the present document.

Another point of discussion concerned the mechanism for changing specific objectives
in Annex 1 of the Agreement, and how these objectives are applied, by both the Parties and

the jurisdictions. Another viewpoint was that a single numerical value for an objective was
not particularly useful, but that binational goals should be set that would be administered
at the local level for control of municipal and industrial operations. However, there was
concern that this arrangement could result in a loss of accountability by organizations
responsible for water quality in the whole basin.

Discussants recognized that the process instituted through Remedial Action Plans and,
to a greater extent, through the Lakewide Management Plans offers a rst opportunity to
implement a binational management approach to restore and maintain the Great Lakes
Basin Ecosystem. Such an approach can be used not only to change the behaviour of
people in ecosystems but also to overcome the traditional single-media approach within
agencies to address such issues as air deposition of toxic chemicals and the redesign of
specific manufacturing processes.

In the subsequent discussion between the Co-chairs and the Board members, a consensus emerged that, though the 1987 Protocol to the 1978 Agreement might be improved by
minor changes or through reorganization of the document, the resources that would be
needed for a review or renegotiation would be better spent on implementation of the existing Agreement.

It was noted that Article XIII of the Agreement enables the Parties, if

necessary, to amend the Agreement by an exchange of letters through diplomatic channels,
rather than through a full renegotiation.

The Commission, in preparing its Sixth Biennial Report to the Parties, concurred with

this advice and recommended that the Parties not revise the Agreement at this time, but

focus on how to improve programs and methods to achieve the requirements and overall
objectives of the Agreement.
In January 1993, the Parties reaf rmed their commitment to working towards the achieve-

ment of the goals and objectives outlined in the Agreement. The Parties agreed that the
present Agreement provides a sound basis for restoring and protecting the Great Lakes
Basin ecosystem and does not need to undergo revision at this time and that resources
should continue to be focused on implementation rather than on intensive review and
renegotiation of the Agreement.

Chapter 2
Legislative and Regulatory Considerations for Virtual Elimination of
Persistent Toxic Substances

2.1

INTRODUCTION

In 1991, the International Joint Commission directed the Great Lakes Water Quality Board
to assist the Virtual Elimination Task Force (VETF) by holding a workshop on the legislative and regulatory aspects of virtual elimination, drawing on previous work undertaken by
the VETF.

The Board was asked to address such issues as the institutional, bureaucratic

and legal barriers to achieving virtual elimination of persistent toxic substances and the
interim measures that can be taken pending statutory law reform. The workshop was held
in Windsor on June 17 and 18, 1992 and included presentations by invited speakers and
four breakout sessions to discuss a series of questions concerning: 1) the adequacy of the
existing legal framework; 2) barriers to achieving virtual elimination; 3) jurisdictional roles and
responsibilities ; and 4) the concept of reverse onus. A Compilation of Comments Made at the
Breakout Sessions has been published, and the considerations of the Board have been published as A Report of the Great Lakes Water Quality Board to the Virtual Elimination Task
Force of the International Joint Commission , from which this summary has been prepared.
This summary focuses on existing substances already in commerce and already being released.
n polThe Board recommends, as a general working principle, that the Parties should strengthe
at the
lution prevention programs to reduce or eliminate the creation of pollutants or wastes

source.

2.2

CRITERIA FOR SELECTING EXISTING CHENIICALS FOR VIRTUAL ELIMINATION

The criteria for selecting existing chemicals for virtual elimination are generally based on
the physical, chemical and toxicological characteristics of a particular substance deterin
mined from controlled laboratory experimentation. This practice, however, has resulted
extensive lists of existing chemicals that are impractical for initiating regulatory programs for
virtual elimination.
will be considThe Board recommends that a specific list of persistent toxic substances, which
reached and the
ered for virtual elimination, needs to be developed and widespread agreement
immediate attention of the regulatory agencies focused on that list.
ion be put
The Board recommends that priority for the selection of chemicals for virtual eliminat
exhibited toxicoon those that are persistent, bioaccumulate, are highly toxic and have already
logical cause-effect in the Great Lakes ecosystem.

This does not preclude development of a secondary set of criteria for selecting substances
based on the physico-chernical and toxicological properties to identify existing chemicals for
which no toxicological cause-effect has been demonstrated in the Great Lakes ecosystem but
that should be assessed in detail to prevent injury to human health or the environment.

2.3

ADEQUACY OF EXISTING LEGAL AUTHORITY

Persistent toxic substances pose special problems in terms of legal mandates and authority.
In both the United States and Canada, legislation has been in place for several decades to

control commercial products, ef uents and emissions from industries and municipalities,

and hazardous wastes. Despite this legislation, persistent toxic substances continue to enter
the Great Lakes ecosystem, cause injury to sh and wildlife resources, and affect human

perinatal development.

In the United States in 1976, Congress passed the Toxic Substances Control Act to

investigate and control these substances. In Canada, Parliament passed the Environmental

Contaminants Act in 1975, which formed the basis of the Toxic Substances Section of the

1988 Canadian Environment Protection Act.

The Board concludes that, in terms of authority contained in the legislation, the two
federal governments have adequate mandates and authority to implement the policy contained in the Great Lakes Water Quality Agreement concerning the virtual elimination of

discharges of any or all persistent toxic substances through control ofproducts and control

of discharges. The Board, however, recognizes that there are significant barriers to the

e ective implementation of this authority.

Before the barriers to achieving virtual elimination of persistent toxic substances can be
identi ed, the steps in the administrative process must be outlined (Figure 1).

2.4

ADMINISTRATIVE PROCEDURES

The release of certain persistent toxic substances into the Great Lakes has caused injury to
sh and wildlife resources and probably caused effects on the development of infants of mothers who ate Lake Michigan sh. Before such causal linkages can be made, extensive research
must be undertaken not only to describe the syndrome andits geographic and temporal incidence and severity, but also to demonstrate experimentally that the suspected causal agent is
speci cally responsible for the syndrome. In addition, plausible routes of entry for the substance and pathways of exposure of the affected organisms must be documented.
After these investigations have been undertaken, a scienti c case may be prepared on
which regulatory action can be taken. This may include promulgation of a regulation to
prohibit activities involving the substance or, for example, the cancellation of a registration
of a persistent toxic pesticide.
If the regulatory agency accepts the scientific ndings of injury and is satis ed about
the causes, it may proceed by reviewing the available legal remedies and technological

Administrative Procedures
Persistent Toxic Substance
released to the Great Lakes
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Figure 1

Responsibilities of Regulatory Agency when Injury has been caused

by Persistent Toxic Substances.

options to overcome the injury.

After legal and technological proposals have been pre-

pared, a socio-economic assessment of the proposed action must be developed from which
a decision may be made concerning which legal and technological options to implement.
After the legal instrument has been developed and published and adequate provision

made for appeal by interested parties, it may be promulgated. Through enforcement and com

pliance activities, the governments attempt to control environmental exposures to the substance

causing the injury. Through environmental monitoring, the long term trends in the concentra

tions of the substance and the incidence and severity of the syndrome are documented to
evaluate the effectiveness of the legal action. If the regulatory action is successful, the injury to
fish and wildlife resources and to human health should beeliminated.

2.5

BARRIERS TO ACHIEVING VIRTUAL ELIMINATION

There is a dynamic tension between science, public policy and economics but the workshop

participants felt that one of the most signi cant barriers to implementing the virtual elimination
provisions was the lack of political will. In theabsence of centralized authority, success de
pends on harmonizing programs in many agencies at different levels of government with a level

of goodwill between individuals and agencies involved. Thus, there is potentially a number of
barriers to the successful control of a substance that has caused injury.
2.5.1

Identi cation of the Injury and the Causal Agents

One of the first barriers is in the identification of the injury. Much of the damage that
occurred in the Great Lakes as long as forty years ago and continues today, has been so
subtle, though biologically significant, that even skilled biologists have had difficulty recog-

nizing injured populations. Not only is funding generally not available for research on
injury, but from a research scientist s career standpoint this kind of science yields less

predictable results and may detract from potential for advancement. How research is funded

Claw deformities in an eaglet, Upper Peninsula, Michigan, 1993

Much of the damage has
been so subtle, though bio-

logically significant, that
even skilled biologists have
had difficulty recognizing
injured populations.

Bill deformity in an eaglet, Michigan-Ohio border, 1993

Few scientists have the

background or skills to
prepare a scienti c case
relating injury to a causal

chemical agent.

and organized thus presents significant barriers to obtaining the evidence and rationale
necessary to implement the virtual elimination policy.
2.5.2

Preparation and Transmission of a Valid Scienti c Case

Historically, government scientists have been rewarded based on productivity which is
usually measured by the number of publications in the peer reviewed scienti c literature.
Preparation of a scienti c case relating injury to a causal chemical agent may take considerable time and reach the stage warrant only infrequent publication. While criteria have been
broadened to include other contributions for promotion, few scientists have the background
or skills to carry out this work.

A second dif culty is in deciding what constitutes a valid scienti c case relating injury
to the causal agent. Workshop participants noted the amount of uncertainty that often surrounds evidence of injury caused by persistent toxic substances and the dif culty in inferring
causal relationships and the opposing claims of good science versus bad science.

The Board concludes that there is enough evidence to suggest that the risks to humans
are high and that there is a real probability of the effects being important.

The Board concludes that the injury caused by certain persistent toxic substances has
been so extensive and the costs to society so high that immediate measures are warranted
not only to restore the environment and the affected populations of fish and wildlife, but
also to protect human health from continuing exposures and to prevent further releases.

The crux of the matter for regulatory of cials is how to make policy decisions in the

face of uncertainty, given the implications of making a decision without a proven cause
and effect. The credibility of regulatory decisions is very important to the long-term effectiveness of a regulatory regime. In turn, the public questions why regulatory authorities do
not move more quickly. The present system of regulation does not generally make provision for applying the weight of evidence approach relating injury to specific causes, and

this is a signi cant impediment.

While the Board endorses the various programs being implemented by the Parties on

pollution prevention, the Board notes the extreme length of time between the past introduc-

tion of a substance into commerce, the documentation of socially unacceptable damage, the

control of the substance, and the nal remediation and restoration of the injured populations.

The Board recommends that the Parties devise more e icient and effective ways to investigate

injury caused by existing chemicals and be prepared to reallocate funds and human resources,
where required.
The Board recommends to the Commission that the Research Inventory prepared by the Council
of Research Managers be used to evaluate the adequacy of the allocation offunding to investigate actual injury to fish and wildlife resources and to human health caused by exposures to
persistent toxic substances.

The Board recommends that the Parties give consideration to the development and provision of
incentives for scientists to become involved in cause-effect research, promote broader science
assessments in a weight of evidence approach, and make the information widely available to
the scientific community and the public.

2.5.3

Challenges through Litigation and Administrative Process

Once the regulatory community accepts the evidence from the scienti c community of the

causal relationship between the presence of the persistent toxic substance and the conse
quent injury and proposes regulatory action to remedy the injury, industry may bring a
legal challenge to modify or overturn the proposed action.
The Board recognizes the beneficial role that interventions by industry and environmental advocates can contribute to the assessment of scientific evidence and to discussions

of proposed regulatory actions. Regulatory agencies are encouraged to ensure that a balance
of views prevails and that mechanisms are in place to encourage the input of all stakeholders. Decisions should be based on an objective assessment of scientific evidence, not the
degree of access that various interests have to senior policy of cials.

2.5.4

Interagency Multimedia Approach

Substances such as PCB, DDT and dieldrin pose special problems for regulatory authorities.
Not only do they enter the various media of the environment through different routes, but
they also move between media when released. Regulatory control of release into the environment through one route of entry may result in releases into other media, thereby con

tinuing the injury. Most agencies are organized on a media-specific basis re ecting the
media-speci c legislation they administer, and thus regulatory control of a persistent toxic
substance within a facility tends to be uncoordinated. Similarly, most regulatory controls

are developed on an industry-specific basis while these substances have been used in many

industrial sectors. Thus, industry-speci c controls are only partially effective.
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The Board recommends that the Parties examine the administrative arrangements within exist-

ing regulatory authorities to ensure that multimedia control strategies and mechanisms become
the norm for persistent toxic substances.

2.5.5

Lack of Acceptance of Waste Destruction Technology
and Absence of Economic Resources

In the mid 19703, it became clear in both countries that use of PCBs must be controlled and
eventually prohibited. It also became clear that, if insuf cient destruction technology was
available to destroy the waste PCBs, complete prohibition at that time would have created a
larger toxicological hazard than allowing continued use in closed systems such as transformers and capacitors.

The liability inherent in managing wastes of persistent toxic substances has recently
encouraged their destruction rather than storage or release to the environment. Some suitable technology for destruction of persistent toxic substances is available but the existing
capacity across the two countries is insufficient. New technology is being developed and,
after trials, may be approved for service. Technology is also available for cleanup of contaminated sediments and poorly constructed chemical landfill sites.
The Board recommends that the Parties develop strategies and policies that encourage the destruction of persistent toxic substances rather than storage or release to the environment. More
of
speci cally for waste PCBs, the Board supports the use of approved and encouragement
emerging technology, since the risks associated with continued use and storage far outweigh the
risk of environmental damage from destruction of the wastes.

2.5.6

Water Quality Objectives

The setting of water quality objectives and their incorporation into the Great Lakes Water
Quality Agreement have, de facto, allowed for the release of assimilable pollutants to the
environment. This results in an ambiguity in relation to the policy on persistent toxic
nt toxic
substances in the Agreement which states that the discharge of any or all persiste
other
and
DDT
,
substances be virtually eliminated. By incorporating values for PCB, dieldrin
Parties
persistent toxic substances in Annex 1 of the Agreement, the representatives of the
what
ned
de
ent
involved in developing water quality objectives and the drafters of the Agreem
appears to be acceptable ambient concentrations for persistent toxic substances.

of
The objectives derived at that time have since been demonstrated to be several orders
humagnitude too high to restore the damaged fish and wildlife resources and to protect
those
man health because: 1) the bioconcentration factors in the eld are much larger than
sigally
estimated from classical aquatic toxicology experiments; and 2) subtle but ecologic
sly thought,
ni cant toxicological phenomena occur at much lower exposures than previou

.
particularly for embryonic developmental processes controlled by endocrine systems
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The Board concludes that there is no acceptable assimilative capacity for persistent,

bioaccumulative toxic substances in the Great Lakes Basin Ecosystem and thus the only
appropriate water quality objective that should be included in the Great Lakes Water Qual-

ity Agreement for these substances is zero.

The Board concludes that for persistent toxic substances it is not appropriate to attempt to
set ambient water quality objectives in the environment, exceptwhen such objectives are recognized as interim steps as they are in the Great Lakes Water Quality Agreement. For such
substances it is necessary that the policy of virtual elimination be directly implemented through
elimination from use, the deployment of best available treatment technology and destruction
'om all other sources.

The Board recommends that the Parties apply water quality objectives for persistent,
bioaccumulative toxic substances only for the purpose of establishing benchmarks or interim
guidelines or regulations. The Board recommends that the Parties recognize, both directly and

implicitly, that persistent substances which are both highly toxic and bioaccumulative cannot be
tolerated by the Great Lakes Basin Ecosystem and should be virtually eliminated.

Before the

end of the next biennial period, the Parties should prepare plans and schedule dates for implementation of the virtual elimination policy.

2.6

IURISDICTIONAL ROLES AND RESPONSIBILITIES

Persistent toxic substances move between countries and continents through atmospheric,
aquatic and biological processes, so it is essential that prohibitions on activities involving
speci c persistent toxic substances be undertaken on a global level. For example, there is
no prohibition on the manufacture of DDT in the United States for export to other countries. Use in the recipient country may lead to atmospheric translocation back to the
United States and to the Great Lakes basin. Thus, the virtual elimination policy cannot be
attained without an international treaty to prohibit all activities involving compounds such
as DDT.

The Board recommends that the United States and Canada become advocates for an intemational convention to achieve global action to prohibit the manufacture, export, sale, distribution,

use and release of DDT, dieldrin, PCB and chlordane.

2.6.1

Product Control

In the United States, in terms of controlling substances likely to present an unreasonable

risk of injury to health or the environment, Congress enacted the Toxic Substances Control
Act(TSCA) in 1976. The Act clearly showed that Congress believed it had a mandate under

the US. Commerce power and intended to assess and control these kinds of risks, although
it tempered this authority with economic considerations. Though TSCA has been used to
prevent the entry into US. commerce of many new substances, the act has not been used to
12

2.6.2

Alternatives to the Regulatory Approach

Workshop participants considered alternatives to the regulatory approach, since this method
of administration results in serious delays in protecting the environment and in implementing remediation. Alternatives include a negotiated phase-out of manufacture and use of
certain substances such as the Accelerated Reduction and Elimination of Toxic Substances
(ARETS) that has been proposed through a Canadian multi-stakeholder process. The negotiation should set a timetable for implementation and should include all persons with an
interest in the project. A negotiated agreement would be a voluntary approach that could
be codified through a memorandum of understanding. It is uncertain at this time as to the
legal status or enforceability of these alternative measures in the two countries.
In parallel with the regulatory approach, the Board recommends that the Parties pursue a volun-

tary approach, involving all interested parties, to the phase-out of the manufacture and use of

certain persistent toxic chemicals, as a viable alternative. The Canadian multi-stakeholder
process (ARETS - Accelerated Reduction and Elimination of Toxic Substances) can be considered as a model.

2.6.3

Control of Releases

UNITED STATES

Authority for control of releases rests primarily with the federal government in the United
States, with state delivery of the programs for protecting the environment from toxic sub
stances. The U.S. Clean Air and Clean Water Acts are intended to protect single media, based
on best available technology. The Resource Conservation and Recovery Act and Comprehensive Environmental Response Compensation and Liability Act (Superfund) are to manage solid
waste and remediate past inappropriate disposal of toxic wastes. The Federal Insecticide Fungicide and Rodenticide Act is for registration and labelling of pesticides and control of how
they are used and released. The Toxic Substances Control Act is the federal law designed to
prohibit releases of speci c toxic substances from all sources to all media.
CANADA

Under the Canadian constitution the provincial governments have responsibility for matters
of a local nature, which includes most aspects of the management and control of releases of
wastes and toxic substances. The Ontario Water Resources Act and the Environmental
Protection Act both contain provisions to issue orders and certi cates of approval controlling operation of facilities and associated discharges. The goal of the Municipal-Industrial
Strategy for Abatement (MISA) program is the virtual elimination of persistent toxic contaminants from all discharges to Ontario s waters.
The Canadian federal government has a series of legislative authorities governing the
release of pollutants. Section 36(3) of the Fisheries Act generally prohibits discharge of
substances deleterious to sh or human use of sh. Regulations are based on best available
technology on an industry sector basis.
14

Provisions under the Canadian Environmental Protection Act are also concerned with

the release of pollutants. The section on toxic substances, which incorporates the authorities from the former Environmental Contaminants Act, contains legislative provisions to
control releases of speci c toxic substances from all sources to all media.

2.7

REVERSE ONUS

The Board has found considerable ambiguity concerning the concept of reverse onus. In
the Commission s 5th Biennial Report, it was considered to be related both to prevention of
harm from new chemicals entering the market place and to discharges of persistent toxic
substances.
The system of reverse onus for new substances is now well established in both coun-

tries for new pesticides and drugs designed to be biologically active. The two countries
have extensive bureaucracies to evaluate information on the safety of new chemicals. Be

cause chemicals are articles of international commerce, the Organization for Economic C0-

Operation and Development(OECD) has developed an agreed list of tests that must be
undertaken and evaluated before marketing a new substance in OECD countries. Canada is
in the process of promulgating regulations to require this premarket testing of chemicals
under the Canadian Environmental Protection Act (CEPA). In the U.S., a regulation would

have to be developed under the Toxic Substances Control Act (TSCA) to implement the
OECD decision. The Water Quality Board concludes that the institutional mechanisms and
data requirements for evaluating new chemicals are well developed in the two countries
and internationally.
Is there a role for reverse onus in relation to persistent toxic substances? When certain

persistent toxic substances have been released to the Great Lakes, they have caused injury
to fish and wildlife resources, to the use of the resources, and probably caused effects on
human reproduction and development. When injury of this kind occurs, particularly from
transboundary pollution, the system of justice in both countries places speci c types of
responsibilities on governments and on those governed (see Figure 1). Part of the purpose
of the workshop was to investigate how these responsibilities are placed relative to the
injury caused by persistent toxic substances because this determines the ability of the
societies to manage those materials appropriately.

The Board concludes that when injury from persistent toxic substances occurs, the role

of government is to secure enough documentation to support conclusions: i) that injury has

or is likely to have occurred; 1'1') that a particular persistent toxic substance(s) is or is likely
to have been the cause; and iii) that a particular party(ies) is or is likely to have been
culpable.

15

Chapter 3
Risk Assessment

3.1

INTRODUCTION

On November 25, 1991, in its priorities statement for the 1991-93 biennial cycle, the Commission requested the Great Lakes Water Quality Board to prepare a background document
on risk assessment, management and communication and to hold a workshop as part of the
Commission priority on human and ecosystem health. Specifically, the Commission asked

the Board to examine the various ways the Parties and jurisdictions assess risks, how

consistent they are - both between and within agencies and between countries - and how
the Parties communicate their assessments, both to special communities and to the general
public. Responses to such communication could also be examined.
The project was undertaken in consultation with the Science Advisory Board, Council of
Great Lakes Research Managers, the International Air Quality Advisory Board and other experts

through a Risk Assessment Steering Committee. A background paper was prepared by DrDaniel
Krewski of the Department of National Health and Welfare in Ottawa and by DrWilliam

Farland, Director of the Of ce of Health and Environmental Assessment of the US. Environ
mental Protection Agency in Washington, DC. The extended abstracts of the papers given at the
workshop are published separately as Proceedings of a Workshop on Risk Assessment, Com

munication and Management in the Great Lakes Basin . This chapter describes the main nd

ings from the workshop presentations and contains the conclusions and recommendations of

the Board.
3.2

NIETHODOLOGY

The paradigm used by the US. EPA for risk assessment was developed by the National
Academy of Sciences and published in 1983. The purpose of the risk assessment and risk
management processes is to compare the risks posed by particular substances or other
agents and to identify and deal first with the worst and most controllable risks. Environ-

mental risk characterization is the process of combining various kinds of information from

the risk assessment process, including hazard identification, dose-response evaluation and
exposure assessment, to describe the likelihood that humans will experience toxicity asso-

ciated with the substance. This information about the likelihood of toxicity can then be

used, together with socio-economic, technological and jurisdictional information on control
options, in the risk management process to formulate regulatory decisions.

This methodology has had widespread application and there has been close consultation on its development and application between Canada and the United States. The use of
the term risk assessment in the US. EPA refers only to the scientific process of hazard
identification and risk characterization. In Canada, it also refers to the process of develop-

ing and evaluating different options for risk management.

17

ed from quantitative risk asDiscretion is needed in applying a numerical value deriv
sments for substances for which
sessment. It is necessary to differentiate between risk asses
s those assumed to have nonit is assumed that there is a threshold or safe level, versu
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Discretion is needed in applying a numerical value derived from quantitative risk as
sessment. It is necessary to differentiate between risk assessments for substances for which
it is assumed that there is a threshold or safe level, versus those assumed to have non-

threshold effects such as carcinogenesis and mutagenesis. It is also necessary to under-

stand that some substances, such as dioxin and arsenic, may show both threshold and nonthreshold effects and that a comparison of risk assessments using these different assumptions may give rise to contradictory advice and thereby pose difficult policy questions.

Regulatory decision makers need to understand the key assumptions, their rationale and
the extent of the scientific consensus, the uncertainties that have been accepted and the
implications of reasonable alternative assumptions on the conclusions and estimates. If the
basis for a numerical value or the background to a particular approach is not really under-

stood, decision makers may find themselves driven to take inappropriate action. Alternatively, they may find themselves in con ict with local authorities because factors or nu
ances suited to the region and culture were incorporated into a risk assessment undertaken
at the local level.

The qualitative uses of risk assessment for such purposes as priority setting, program

t
analysis, and screening of chemicals for experimental purposes tend to be less importan
than the production of risk assessment models and documents for specific chemicals, particularly suspected or confirmed carcinogens.

The risk assessment approach has also been applied by ecologists to rank risks to the

environment. There is a growing consensus that there is only one kind of environmental risk
assessment and that human risk assessment is essentially a subset. Instead of exposure,
ecologists refer to stress to include consideration of other factors such as physical habitat

destruction, introduction of exotic species and exposures to substances. The approach seems to
be reliable for assessing the risks from a single chemical to a single species in either terrestrial

or aquatic environments and has been used as the basis for setting water quality criteria and
standards. There are, however, limits to the accuracy of the risk characterization when applied
at higher levels of biological organization or when the exposure is to multiple stresses.

The Water Quality Board concludes that both Canada and the United States have devel-

oped formal frameworks for health risk assessment and risk management.

These frame-

works are generally similar and take into account hazard identification and risk estimation,

as well as strategies for risk management.

The Water Quality Board concludes that the term risk assessment is used in different
ways. The US. National Research Council used the term to describe the scientific use of

toxicological and epidemiological data for hazard identification and risk estimation, whereas
Health and Welfare Canada considers the development of risk management options as part
of risk assessment. Although risk assessment is sometimes interpreted more narrowly in
terms of quantitative risk assessment, current trends are towards broader use of this term.

The Water Quality Board concludes that risks to human health are generally considered
separately from risks to the environment. Although methodologies for human health risk

assessment tend to be more developed than those for environmental risk assessment, there
are a number of commonalities between them.
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The Board recommends that, because information on health and environmental risks may be
available from many different sources, a weight of evidence approach is needed to prepare a

comprehensive evaluation of the available data and assessment of the risks.
The Water Quality Board recommends that the Parties continue to develop an integrated framework to ensure that assessments of risk to human health and environment are compatible.

3.3

APPLICATIONS AND CASE STUDIES

The risk assessment methodology has been applied in relation to epidemiological studies.

For example, epidemiological data have been collected on various cancers in workers in

Montreal, and on their exposure to tobacco and 300 industrial chemicals. The study showed
that there is no epidemic of occupational cancer associated with these 300 risk factors.
Similarly, an epidemiological study of the presence of radon in homes in Winnipeg, Manitoba

and of the incidence of lung cancer was undertaken. After results were adjusted for the
effects of smoking, difference in country of origin and for occupation, there was no component of the risk of lung cancer that was attributable to exposure to radon. Both of these
epidemiological studies, which comprised direct measures on populations, show the diffi
culty of attributing an increased incidence of disease at low exposures to a supposed or
suspected causal factor.
An alternative method is to estimate the increased risk to humans indirectly, through ex-

trapolation to low doses from results of laboratory studies on experimental animals, in which
high level exposures result in clear increases in the incidence of cancers.

A major topic in

cancer risk assessment is estimation of carcinogenic potency of different substances since there

is evidence that this may vary by up to eight orders of magnitude between the most potent
compound, such as 2,3,7,8-TCDD, and the least potent carcinogens.

Another recent development is the trend towards the use of biologically-based models
of carcinogenesis, for example to evaluate the risks posed by joint exposures to two car-

cinogens, such as tobacco and radon, for uranium miners. The relative risk of contracting
lung cancer from high'exposures to both radon and tobacco is much higher than would be
expected from their individual risks, indicating that the joint action at high exposures is

synergistic and not additive.
3.3.1

Fish Advisories

Agencies responsible for human health and fisheries management have collaborated during

the past twenty years to advise the public about consumption of contaminated sportfish.
Risk assessment methods have been applied to estimate the hazards posed by contaminants

present in the fish species taken from different locations. A variety of management interventions have been attempted, including one jurisdiction s prohibition on the possession
of sport fish from Lake Ontario. This action resulted in agrant violations of the regulation,

which was subsequently rescinded. Generally, advisories are issued for sport fisheries,
Whereas either the fishery or the markets may be closed for the commercial fisheries. These
provisions are intended to protect sportfishers and the general public.
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There are special groups, such as women of childbearing age and young children, who

may be particularly sensitive and for whom special advisories have been provided. In
addition, agencies have programs to educate sportfishers, subsistence fishers, natives, and
the poor or particular ethnic groups who eat a particularly high proportion of fish and

wildlife in their diet and thus are at increased risk.

Many sportfishers do not believe the messages contained in the advisories in part due to

different conclusions and advice being given by other agencies and jurisdictions on the

Great Lakes. Partly to overcome this disbelief, the Council of Great Lakes Governors cre-

ated a Fish Advisory Task Force to develop an uniform advisory based on assessment of
risk, so that the same advice would be available to anglers independent of the state or
jurisdiction in which the fish was caught. The Board endorses the efforts of the Council s

Fish Advisory Task Force to develop an uniform advisory.

The Water Quality Board recognizes the need for close collaboration among organizations
involved in Great Lakes water quality management. Such collaboration is essential to
achieve uniformity in health and environmental standards pertaining to the Great Lakes.

The Water Quality Board recommends that the International joint Commission encourage state

and provincial authorities to work together to develop joint fish advisories to ensure uniformity

in the information conveyed to the public.

3.3.2

Discharge Limits

In the United States, the power to control water pollution rests at the federal level with imple-

mentation through the states. Risk assessment is used in setting discharge limits by one of two
methods under the National Pollutant Discharge Elimination System. The federal approach is

to derive ef uent limits based on treatment technology. The other approach is based on stateissued, federally reviewed water quality standards. Ef uent limits established in the NPDES
permits are based on whichever is the more restrictive of the two methods.

For the derivation of technology-based ef uent standards, each specific industry has

limits that have been developed for specific pollutants. The water quality approach is
undertaken through the development of federal criteria for ambient water quality. The
states are then responsible for implementing these federal criteria through the establishment of standards for their various water bodies.

For bioaccumulative substances that may cause cancer, the Great Lakes states generally
issue water quality standards with a one-in-a-hundred-thousand risk for a lifetime exposure

of 70 years. A factor is applied based on the bioaccumulation of the compound in fish.

For non-carcinogens, discharge limits are calculated from a reference dose based on a noobservable-effect-level (NOEL) and appropriate safety factors.

In Canada, the authority for protection of environmental quality rests largely with the

provincial governments. In Ontario, the Ministry of the Environment uses risk assessment
to develop water quality guidelines as well as standards for ef uent quality requirements,
protection of aquatic life, sediment quality management, and to assess drinking water.
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In the development of water quality standards using hazard assessment, different ap-

proaches are used in the two countries. In the approach used by the US. EPA, the final

water quality criteria are designed to protect about 95% of the genera tested.

All species

and genera must be protected in Canada and Ontario. Many standards developed in Ontario

are for a single medium such as water, air or sediments, but there are some multimedia

standards based primarily on protection of humans as the receptor.

The Board concludes that, although the systems for setting discharge limits are located

at di erent levels of government in the two countries, the methods for setting discharge

limits are broadly comparable.
3.3.3

Wildlife Criteria

In the past few years, several individual states have developed water quality criteria for
protection of wildlife, since traditional water quality guidelines developed by the U.S. EPA
had only been for the protection of aquatic life and human health. The development of
wildlife criteria is an integral part of the Great Lakes Water Quality Initiative mandated
under the Great Lakes Critical Programs Act (1990).

The risk assessment methodology to derive wildlife criteria is based on the same meth-

odology used to protect human health from non-carcinogenic effects. Criteria for wildlife
are calculated using a reference dose and an estimate of the oral intake of the substance,

and are then expressed as the concentration of the substance in water to protect Wildlife.

In contrast to human health protection, the objective in developing wildlife criteria is to

protect the population and the species rather than the individual.

The Board notes that the numbers derived for protection of Wildlife are much more
stringent than those for aquatic life and human health. For this reason, it is difficult to get
acceptance and implementation of the wildlife criteria. In addition, the numbers derived
may be particularly susceptible to very large variations in the estimates of bioaccumulation
factors that could change the wildlife criterion by several orders of magnitude. For the
protection of rare and endangered species, more stringent requirements may be needed on a
site-specific basis. One issue of concern is whether toxic equivalency factors for PCBs,

dioxins and furans should be developed and used in the calculation of the wildlife criteria,
particularly to assess mixtures of these compounds.

3.4

RISK COMMUNICATION

Risk communication is an essential part of risk assessment and risk management because it

represents the zone of encounter between the science of risk and the public perception of

risk. The public has an important and growing role in risk management, and understanding the risk communication process is as important as understanding the risk itself.

Risk communication is any purposeful exchange of views between interested parties about

health and environmental risks, and activities that are perceived to give rise to those risks.
Interested parties seek to persuade others that their interpretation of health or environmental
21

risk is correct, and that others should adopt policies and practices that re ect their interpreta
tion of risk.
The public may hold very different ideas about what constitutes an acceptable risk from
those held by an agency, and each may present very different evidence to make their case. The
lay public, in trying to make sense of the evidence may become hopelessly confused, frustrated
and sceptical. The objective in risk communication is to inform or initiate behaviour by involv

ing the public in the decision making process and rebuilding trust in expert decisions.

Experts use the language of mathematics, probability, science and engineering to describe

what they consider objective, rational evidence in support of a decision. Non-experts tend to

use the language of the ordinary citizen to describe, not necessarily facts, but subjective, and
sometimes, irrational perceptions. Both domains and both languages are legitimate and are
entitled to receive full respect. Violation of this precept is guaranteed to produce mistrust,.

acrimony and ultimately a lack of acceptance of responsible risk management in society.

When the public considers risk they are interested not just in hazard and exposure, but
also in vulnerability . When experts ignore the public s perception of vulnerability, out-

rage occurs. About thirty factors that contribute to vulnerability and outrage have been
identified, including involuntary exposures, hazards caused by human actions or failures,
or unfamiliar risks. There are several other process factors, such as secrecy, denial, or poor
organization, that tend to produce outrage in the community.
Clearly, some con ict is a legitimate part of the democratic process. Risk communica-

tion is not designed to quell every con ict that arises in the face of decisions involving
risk, but to raise the level of understanding of relevant issues or actions among the affected
and interested parties and to assure that those involved are satisfied that they are adequately informed within the limits of available knowledge.

In Canada, a survey was undertaken to study the perceptions of risk from a variety of
factors. Canadians, generally, have a sense of what the important environmental health

risks are in Canada, but they feel more concerned about the risk to other people than to
themselves.

Men consistently tend to be less concerned about risks than women, and

younger people are less concerned than older people. Those with more education were

less likely to express high concern. The public assigned the greatest responsibility for
protecting them from health risks to the medical profession. The news media was by far
the most important source of information on health risks; an observation borne out by a
survey of a small community in the United States that had an environmental problem, in
which the radio was an important source of information.
The Water Quality Board concludes that effective risk communication is essential for the
management of risk, particularly communication to the public of risk-related information prepared by technical specialists. In this context, it is important that the underlying assumptions
and scientific uncertainties employed in quantitative estimates of risk be clearly stated.
The Board recommends that ways to strengthen risk communication practices in areas of interest to
the International joint Commission be explored in collaboration with specialists in communication.

22

Chapter 4
Workshop on Scienti c Challenges for Regulatory Decision Making

The Great Lakes Water Quality Board is aware of the significant advances that have been
made in integrating the results of research on the effects of chemicals on the disruption in
the development of embryos of fish, wildlife and humans. These advances were largely

brought about by a multidisciplinary group of experts who attended a workshop at the
Wingspread Conference Center in Racine, Wisconsin from July 26 to 28, 1991.
Briefly, the process of differentiation in the developing embryo and fetus is under the
control of hormones. The endocrine system, which produces the hormones, integrates the

development and functioning of many organs, including the brain, the nervous system and

the immune system. A variety of human-made chemicals, such as agricultural and industrial products and byproducts, mimic the biological action of hormones and therefore can
disrupt these control processes. Research on these chemicals shows that the fetus of the
developing human being or animal represents an especially sensitive target site. Some
chemicals found in the Great Lakes, such as DDT, PCB and dioxin, have been shown to

have biological properties similar to hormones and to have caused observable effects, such
as anatomical feminization of herring gull embryos. These hormone mimics are also known
to disrupt neurological processes of sexual differentiation, cognitive functioning and immu-

nological competence in mammals, and thus there is a consequent concern that these processes may be occurring in humans exposed to Great Lakes chemicals. Some effects of
embryo and fetal exposure may not be manifested until maturity.

This new synthesis of existing scientific information poses a challenge to the existing
ways in which regulatory decisions are made. Current water quality management is oriented to development and enforcement of objectives based on toxicity to aquatic life or on

risk assessment models for carcinogenicity. It appears that these objectives are not suffi-

ciently stringent to protect the developing embryo and fetus from the subtle effects of those
environmental chemicals that disrupt the endocrine system. The Great Lakes Water Qual-

ity Board therefore held a scoping workshop on November 16, 1992 in Chicago, Illinois, in

consultation with the Science Advisory Board and the Council of Great Lakes Research
Managers, to review the evidence and to determine whether this topic should be recom-

mended to the Commission as a priority for the 1993-95 biennial cycle. The extended
abstracts, discussion and recommendations have been published separately as
Challenges for Regulatory Decision Making.

Scientific

The priority work undertaken in recent years by the Commission in relation to the Great

Lakes Water Quality Agreement has been primarily oriented towards various aspects of
persistent toxic chemicals, since these substances have been shown to cause injury to fish

and wildlife resources and pose a hazard to human health. The Board is, however, aware
that this new science has brought a series of other substances under scrutiny. There are
critical periods in prenatal development when the endocrine system must turn on and off
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at the right time and provide hormones in the right amounts for particular developmental
processes to occur. Alternatively, if the fetus is exposed to a non persistent but highly toxic

substance during one of these critical periods of differentiation, irreversible damage may
result that may only be expressed later in the life of the organism. Since many chemicals

identified as disrupting the endocrine system are pesticides, a systematic process is needed
to evaluate new pesticides and re-evaluate existingpesticides for these kinds of effects.
A series of scientific issues concerning fetal exposure to chemicals is currently being

researched. For example, more sensitive measurements are being developed to detect neu

rotoxic and immunotoxic effects and changes in reproductive function. Assay methods are
being developed to screen chemicals and samples for hormonal activity. Quantitative risk
assessment models are being developed to understand the underlying biological processes

of hormone mimics, the mechanism of toxic action and interactions with protective mecha
nisms of the fetus. Some organisms and subpopulations of humans are particularly highly

exposed because of the food they eat, and these are being identified. Wildlife have proved

to be a useful model of the kinds of effects that can be expected to occur in humans

exposed to environmental chemicals, and efforts are being made to better integrate wildlife
and human health research. The information sciences, with modern computers and concepts such as virtual reality, may hold the key to integrating data derived from toxicology,
human and wildlife epidemiology and analytical chemistry to gain new insights into chemi-

cals that pose a hazard to the developing fetus.

Several participants at the Water Quality Board scoping workshop described the challenges of translating science into a regulatory context, and specifically in gaining accep
tance by the scientific and regulatory communities of the new evidence concerning devel-

opmental and transgenerational health effects. Some participants described how they had
reorganized their research and regulatory organizations to try to come to terms with new
insights derived from the evidence of subtle effects on the developing fetus. This of reorga-

nization was necessitated by the need to find new ways to integrate research on a variety of
biological endpoints and levels of biological organization, not only to respond to mandated
programs and undertake required regulatory action, but also to maintain relevance in a

rapidly changing field of science.

The Board concludes that there is a need for improvement in the integration of research
findings and information on human, fish and Wildlife health effects caused by endocrine

disruptors.

The Board recommends that the Parties undertake improvements in institutional mechanisms,
including: holding multidisciplinary workshops on specific biological effects; publishing integrated research findings in a manner that is comprehensible for regulatory action; establishing
the requisite authority as well as responsibility, if necessary, through legislation and allocation
of suitable resources.
The Water Quality Board recommends that the International [oint Commission hold three to
five workshops during the 1993-95 biennial cycle on the effects of chemicals on embryo development. The following subjects might be considered:
1) definition of information needs for regulatory decision making on existing chemicals and the
application to a weight of evidence approach;
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2) the role ofpersistent toxic substances in the demise and recovery failure of Great Lakes lake
trout (possibly undertaken in conjunction with the Great Lakes Fishery Commission);
3) recent advances in embryo neurotoxicity and immunotoxicity;

4) application of new information technology to integrate information on chemicals that came
subtle effects on development of vertebrates; and
5) improvements in knowledge of biological processes and mechanisms of action to predict the
toxicological action of chemicals.

The Great Lakes Water Quality Board recommends that the Parties include the factor of the
ability of substances to disrupt endocrine systems, particularly for embryos, in the evaluation of
new pesticides and re-evaluation of existing pesticides.
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Chapter 5
Future Priorities

During the workshops and meetings held by the Board during the 1991-1993 biennial cycle,
the Board has become aware of several items that the Commission may wish to consider as

potential priorities for the 1993 1995 cycle of work. The Board has considered the following seven topics and ranked them in high, medium and low categories:

High Priority
Scienti c Challenges for Regulatory Decision Making
The scoping workshop held in November 1992, which is reported in Chapter 4 of this
report, pointed to the need for further work on the relationship between science and the

regulatory process. The Board identified a series of workshops that might be held on the
effects of chemicals on embryo development, including:

1.

Definition of information needs for regulatory decision making on existing chemicals and the application to a weight of evidence approach.

2.

The role of persistent toxic substances in the demise and recovery failure of Great
Lakes lake trout (possibly undertaken in conjunction with the Great Lakes Fishery
Commission).

3.

Recent advances in embryo neurotoxicity and immunotoxicity.

4.

Application of new information technology to integrate information on chemicals
that cause subtle effects on develoPment of vertebrates.

5.

Improvements in knowledge of biological processes and mechanisms of action for
prediction of the toxicological action of chemicals.

Pollution From Land Use Activities Reference Group (PLUARG)
More than a decade has passed since the PLUARG reports were completed.

The Board

proposes to the Commission that a major review of progress be undertaken on diffuse,

ion staff
nonpoint sources of pollution. This review should be undertaken by the Commiss
and the Water Quality Board.
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Applied Pollution Prevention Principles
The Parties have major programs on pollution prevention in relation to chemicals new to

commerce and to existing chemicals. The Board proposes to the Commission that it undertake a review of the ways in which pollution prevention is being applied by the Parties and
their effectiveness in eliminating persistent toxic substances.

Medium Priority
Integrated Approaches to Watersheds and Shoreline Management
This priority, which was identified by the Board as a second tier priority issue in its
document on A Shared Policy Vision for the Great Lakes, is to further define and integrate an ecosystem approach to the basin between and within jurisdictions. A letter has

been sent to the Science Advisory Board to determine whether there is interest in such a
joint project.

Groundwater

Commission staff has prepared a broadly based review of various aspects of groundwater as

it relates to Great Lakes water quality. The Board proposes to restrict its work to advising
the Commission on the significance of groundwater as a source of persistent toxic substances to the Great Lakes. The proposal would be to hold a workshop early in 1994.
Connecting Channels

The Commission, in its priorities statement dated November 25, 1991, referred to the difficulties and delays experienced in the development of Remedial Action Plans for the connecting channels. The Commission asked the Water Quality Board to support the RAP
Steering Committee, which has lead responsibility for this priority. The Commission may

want the Water Quality Board to continue this support role.

Low Priority
Air Emissions

The deposition of persistent toxic substances from the atmosphere is a particularly significant contribution to the overall loading to some of the lakes. Much of this loading results
from long-range atmospheric transport. The Board proposes that the Commission undertake a study of the control of atmospheric releases of persistent toxic substances, particularly from outside theGreat Lakes basin. This study might be undertaken in association
with the International Air Quality Advisory Board.
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Conclusions
Chapter 2

1.

Legislative and Regulatory Considerations for Virtual Elimination
of Persistent Toxic Substances

The Board concludes that, in terms of authority contained in the legislation, the two federal governments have adequate mandates and authority to implement the policy contained in the Great Lakes
Water Quality Agreement concerning the virtual elimination of discharges of any or all persistent toxic
substances through control of products and control of discharges. The Board, however, recognizes that

there are significant barriers to the effective implementation of this authority.
2.

The Board concludes that there is enough evidence to suggest that the risks to humans are high and
that there is a real probability of the effects being important.

3.

The Board concludes that the injury caused by certain persistent toxic substances has been so extensive and the costs to society so high that immediate measures are warranted not only to restore the
environment and the affected populations of sh and wildlife, but also to protect human health from

continuing exposures and to prevent further releases.
4.

The Board concludes that there is no acceptable assimilative capacity for persistent, bioaccumulative
toxic substances in the Great Lakes Basin Ecosystem and thus the only appropriate water quality
objective that should be included in the Great Lakes Water Quality Agreement for these substances is
zero.

5.

The Board concludes that for persistent toxic substances it is not appropriate to attempt to set ambient
water quality objectives in the environment, except when such objectives are recognized as interim
steps as they are in the Great Lakes Water Quality Agreement. For such substances it is necessary that
the policy of virtual elimination be directly implemented through elimination from use, the deployment of best available treatment technology and destruction from all other sources.

6.

The Board concludes that the fundamental requirement in the Toxic Substances Control Act, that the

Administrator use the least burdensome means available for proposed regulatory controls of substances
that present an unreasonable risk of injury to health or the environment, has rendered the act ineffective for timely control of existing chemicals.

7.

The Board notes that the constitutional basis for the involvement of the Parliament of Canada in
management of toxic substances is being challenged and that there is a potential for parts of the

Canadian Environmental Protection Act to become ineffective in the control of persistent toxic substances.

8.

The Water Quality Board concludes that the institutional mechanisms and data requirements for evaluating new chemicals are well developed in the two countries and internationally.

9.

The Board concludes that when injury from persistent toxic substances occurs, the role of government
is to secure enough documentation to support conclusions:

i) that injury has or is likely to have

occurred; ii) that a particular persistent toxic substance(s) is or is likely to have been the cause; and iii)

that a particular party(ies) is or is likely to have been culpable.
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Chapter 3
10.

11.

Risk Assessment

The Water Quality Board concludes that both Canada and the United States have developed formal
frameworks for health risk assessment and risk management. These frameworks are generally similar and
take into account hazard identi cation and risk estimation, as well as strategies for risk management.
The Water Quality Board concludes that the term risk assessment is used in different ways. The U.S.
National Research Council used the term to describe the scienti c use of toxicological and epidemiological data for hazard identification and risk estimation, whereas Health and Welfare Canada consid
ers the development of risk management options as part of risk assessment. Although risk assessment

is sometimes interpreted more narrowly in terms of quantitative risk assessment, current trends are
towards broader use of this term.

12.

The Water Quality Board concludes that risks to human health are generally considered separately
from risks to the environment. Although methodologies for human health risk assessment tend to be

more developed than those for environmental risk assessment, there are a number of commonalities

between them.
13.

The Water Quality Board recognizes the need for close collaboration among organizations involved in
Great Lakes water quality management. Such collaboration is essential to achieve uniformity in health
and environmental standards pertaining to the Great Lakes.

14.

15.

16.

The Board concludes that, although the systems for setting discharge limits are located at different levels
of government in the two countries, the methods for setting discharge limits are broadly comparable.

The Board notes that the numbers derived for protection of wildlife are much more stringent than those
for aquatic life and human health.
The Water Quality Board concludes that effective risk communication is essential for the management

of risk, particularly communication to the public of risk related information prepared by technical
specialists. In this context, it is important that the underlying assumptions and scientific uncertainties
employed in quantitative estimates of risk be clearly stated.

Chapter 4
17.

30

Scienti c Challenges for Regulatory Decision Making

The Board concludes that there is a need for improvement in the integration of research findings and

information on human, fish and wildlife health effects caused by endocrine disruptors.

Recommendations
Chapter 2

Legislative and Regulatory Considerations for Virtual Elimination
of Persistent Toxic Substances

The Board recommends, as a general working principle, that the Parties should strengthen pollution

prevention programs to reduce or eliminate the creation of pollutants or wastes at the source.

The Board recommends that a speci c list of persistent toxic substances, which will be considered for

virtual elimination, needs to be developed and widespread agreement reached and the immediate attention of the regulatory agencies focused on that list.
The Board recommends that priority for the selection of chemicals for virtual elimination be put on
those that are persistent, bioaccumulate, are highly toxic and have already exhibited toxicological
cause-effect in the Great Lakes ecosystem.
The Board recommends that the Parties devise more ef cient and effective ways to investigate injury
caused by existing chemicals and be prepared to reallocate funds and human resources, where required.

The Board recommends to the Commission that the Research Inventory prepared by the Council of
to investiGreat Lakes Research Managers be used to evaluate the adequacy of the allocation of funding
gate actual injuryto fish and wildlife resources and to human health caused by exposures to persistent
toxic substances.

incenThe Board recommends that the Parties give consideration to the development and provision of
s in
assessment
science
broader
promote
tives for scientists to become involved in cause-effect research,
a weight of evidence approach, and make the information widely available to the scienti c community

and the public.
existing reguThe Board recommends that the Parties examine the administrative arrangements within

latory authorities to ensure that multimedia control strategies and mechanisms become the norm.

n
The Board recommends that the Parties develop strategies and policies that encourage the destructio

y for
of persistent toxic substances rather than storage or release to the environment. More specificall

y, since
waste PCBs, the Board supports the use of approved and encouragement of emerging technolog

ntal damage
the risks associated with continued use and storage far outweigh the risk of environme
from destruction of the wastes.

, bioaccumulative
The Board recommends that the Parties apply waterquality objectives for persistent
s or regulations.
toxic substances only for the purpose of establishing benchmarks or interim guideline
persistent subthat
,
implicitly
The Board recommends that the Parties recognize, both directly and

Basin
stances which are both highly toxic and bioaccumulative cannot be tolerated by the Great Lakes

period, the Parties
Ecosystem and should be virtually eliminated. Before the end of the next biennial
on policy.
should prepare plans and schedule dates for implementation of the virtual eliminati
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10.

The Board recommends that the United States and Canada become advocates for an international
convention to achieve global action to prohibit the manufacture, export, sale, distribution, use and
release of DDT, dieldrin, PCB and chlordane.

11.

The Board recommends that the Parties should improve the effectiveness of the United States Toxic
Substances Control Act and the Canadian Environmental Protection Act, respectively, to control and
virtually eliminate existing persistent toxic substances to advance the general objectives contained in
the Great Lakes Water Quality Agreement.

12.

In parallel with the regulatory approach, the Board recommends that the Parties pursue a voluntary
approach, involving all interested parties, to the phase-out of the manufacture and use of certain
persistent toxic chemicals, as a viable alternative. The Canadian multi-stakeholder process (ARETS Accelerated Reduction and Elimination of Toxic Substances) can be considered as a model.

Chapter 3
13.

Risk Assessment

The Board recommends that, because information on health and environmental risks may be available
from many different sources, a weight of evidence approach is needed to prepare a comprehensive
evaluation of the available data and assessment of the risks.

14.

The Water Quality Board recommends that the Parties continue to develop an integrated framework to

ensure that assessments of risk to human health and environment are compatible.
15.

The Water Quality Board recommends that the International Joint Commission encourage state and

16.

The Board recommends that ways to strengthen risk communication practices in areas of interest to the

provincial authorities to work together to develop joint fish advisories to ensure uniformity in the
information conveyed to the public.

International Joint Commission be explored in collaboration with specialists in communication.

Chapter 4
17.

Scienti c Challenges for Regulatory Decision Making

The Board recommends that the Parties undertake improvements in institutional mechanisms, includ-

ing: holding multidisciplinary workshops on speci c biological effects; publishing integrated research
findings in a manner that is comprehensible for regulatory action; establishing the requisite authority
as well as responsibility, if necessary, through legislation and allocation of suitable resources.
18.

The Water Quality Board recommends that the International Joint Commission hold three to five workshops during the 1993-95 biennial cycle on the effects of chemicals on embryo development.

The

following subjects might be considered:

1)

de nition of information needs for regulatory decision making on existing chemicals and the
application to a weight of evidence approach;

2)

the role of persistent toxic substances in the demise and recovery failure of Great Lakes lake trout

3)

recent advances in embryo neurotoxicity and immunotoxicity;

(possibly undertaken in conjunction with the Great Lakes Fishery Commission];

53:7;
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4)

application of new information technology to integrate information on chemicals that cause subtle
effects on development of vertebrates; and

5)

improvements in knowledge of biological processes and mechanisms of action to predict the toxicological action of chemicals.

19.

The Great Lakes Water Quality Board recommends that the Parties include the factor of the ability of
substances to disrupt endocrine systems, particularly for embryos, in the evaluation of new pesticides

and re-evaluation of existing pesticides.
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